The cooperating mutation or "second hit" determines the immunologic visibility toward MYC-induced murine lymphomas.
In Eμ-myc transgenic animals lymphoma formation requires additional genetic alterations, which frequently comprise loss of p53 or overexpression of BCL-2. We describe that the nature of the "second hit" affects the ability of the immune system to contain lymphoma development. Tumors with disrupted p53 signaling killed the host more rapidly than BCL-2 overexpressing ones. Relaxing immunologic control, using Tyk2(-/-) mice or by Ab-mediated depletion of CD8(+) T or natural killer (NK) cells accelerated formation of BCL-2-overexpressing lymphomas but not of those lacking p53. Most strikingly, enforced expression of BCL-2 prolonged disease latency in the absence of p53, whereas blocking p53 function in BCL-2-overexpressing tumors failed to accelerate disease. This shows that blocking apoptosis in p53-deficient cells by enforcing BCL-2 expression can mitigate disease progression increasing the "immunologic visibility." In vitro cytotoxicity assays confirmed that high expression of BCL-2 protein facilitates NK and T cell-mediated killing. Moreover, we found that high BCL-2 expression is accompanied by significantly increased levels of the NKG2D ligand MULT1, which may account for the enhanced killing. Our findings provide first evidence that the nature of the second hit affects tumor immunosurveillance in c-MYC-driven lymphomas and define a potential shortcoming of antitumor therapies targeting BCL-2.